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(57) Abstract 

1 An outer race support sleeve (26)-is disclosed for supporting the outer-race (18) of a ball- or rollerrbearing (10, 12} within a bearing 
housing (6) defining an inner cylindrical bearing surface (8), wherein, the,support steeve (26) is annular and defines first and second circular 
edges (28, 30), is dimensioned so that its width, measured between the first and second circular edges (28, 30), is substantially equal to or 
not substantially greater than the width of the, outer race (18)-wim % which f jthe-sup^rt sleeve-(26) is adapted to be used, and is split from the 
first circular edge (28) to the second circular edge (30) so as to* define two' adjacent end portions (34) of the support sleeve (26), the split 
(32) allowing the support sleeve £26) to be resiliently compressed, in .use, sojhat said two adjacent end portions (34) overlap one another 
in order to reduce the effective-diameter of the support -sleeve (26). thus aI16wing the support sleeve (26) to be inserted into the bearing 
housing (6). 
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Bearing Refurbishment 

Field of the Invention 

The invention relates to bearings, and particularly, although not exclusively, to 

bearings for axles of railway carriages. 
Background of the Invention 

It is known to support the axles of railway carriages by locating the ends of the 
axles in bearing housings, commonly known as axle boxes. An axle box has an inner 
cylindrical bearing surface defining an axle cavity within the axle box which is adapted 
to receive one end of an axle. The axle is mounted within the axle cavity by means of 
two roller- or ball-bearings which are arranged side by side, and spaced apart from one 
another in the direction of the axle. In the case of roller-bearings, each roller : bearing 
comprises an inner race, an outer race, and a number of rollers held between the two 
races. For ball bearings there is an inner race, an outer race and a number of balls held 
therebetween. The two bearings support the end of the axle, and allow it to rotate 
within the axle box. 

It is normal practice for the inner race to be tightly fitted around the outer 
cylindrical surface of the axle, and for the outer race to be loosely fitted within the * 
inner cylindrical bearing surface of the axle box. When the axle rotates most of the 
rotation is taken up by the rollers. or balls themselves within the bearings. However; 
because the outer race is of slightly loose fit, it is also possible for the outer race to 
rotate within the axle box, albeit at a much slower rate than the axle itself. 

Over a period of time, rotation of the outer racexauses wear to the inner 
cylindrical bearing surface o£ the axle box. Rotation of the outer races causes annular 
grooves to be worn in the Rearing surface. As the wear increases, the outer race 
becomes more and more loosely fitted within the axle box, until 1 a» point is reached >at 
which the. axle box is no longer safe for use.. It is normal practice to inspect axle boxes 
for wear, and when an axle box is found to have a^egree of wear which is, no longer 
acceptable, to discard the axle box and replace it by : a new axle box. 

In-order to avoid the need to discard a worn axle box, a number of different 
procedures have been proposed. In one such procedure, a skilled welder is required to 
fill the annular grooves worn in the. bearing surface' of the axle box by the outer races. 
The bearing surface is then machined so as to. form. a smooth, flush and level 
cylindrical surface. This method suffers from the disadvantage that the results obtained 
are highly dependent on the skill and expertise of the operator. Furthermore,, the 
method is. labour intensive, and thus costly to carry out. Alternative procedures involve 
filling the annular grooves worn by the' outer races by means of electroplating, chrome 
plating, metal spraying or electrochemical deposition. Such methods are also labour 
intensive and costly. 


WO 95/23927 PCT/AU95/00091 

* As an alternative to. filling the annular grooves worn by. the outer races, it is 

know to machine down the whole, of the inner cylindrical bearing surface until it is 
r smooth andjey^l, and then to insert a metal sleeve into the axle cavity ^in order to 
support the roller-bearings against the axle. , Thisj method also suffers from a number of 
5 disadvantages^. In particular, a large ; amount of machining is required in order to level 
the ( bearing surface.of . the axle box.;, ,This is particularly significant because most axle 
boxes arp. mounted from ajbove, andjthus have,lower walls; which, are not load bearing. 
As a result the low^r walls are often relatively thin; and can be subst^uitially t .we;afcened 
as a result of such n^achining. Furthermore, )t is also necessary, to find a means of 
i o , restraining the sleeve against movement in the direction of the longitudinal axis of the 

axle during us.e. i l t - ; ^ * , - : 0 

. The present invention has arisen from attempts to overcome the difficulties of 
the prior t ^ r and; seeks to provide a low cost method and apparatus by, which the axle 
. bpxpOT be re-f^bfch^d. . { i : ); itL . - {< ■•'•.•■;.*: : .:• -■■a;, ' - ; 

is Summary of the lnveinitiiQn ^ ■ : • - , r . i y .<* ; ; j - , . , 

According to the invention there is provided an* outer race support .sleeve- for 
sypporting.the puter raqe of a ball- or roller T bearing within, a bearing housing defining 
an inner cylindrical} bearing ^surface, wherein the support- sleeyeaf annular, and defines 
first and second circular edges, is dimensioned so that its width, ^measured between the 
20 first and , second cirpular edges ^; ; ,is substantially equal to ,or not mbstantially greater than 

the width of thg, outer jace with which the support sleeve is adapted to beusedv and is 
, z split from the first ckculaj- edge to the second qircular. edge so , as. to define two adjacent 
end portions of foe. support sleeves, ther split allowing the support sleeve to be; resiliently 
cpmpre?sed, ; m use ? so that said, two adjacent end portions overlap, one another in order 
25 ( to reduce the effective diameter; ,of, the support sleeve, thus allowing the support sleeve. 
; . .to Jje? inserted info Aej.bearing^hpusing^ ...... ^ ? y, 4 . 

The. support sleeve described above provides a number, of important advantages 
when used in a method, to be described below, which involves machining an annular 
. groove in the bearing surface of the bearing housing; at a location corresponding to that 
30 of the ball- or roller-bearing in use , ; and fitting the support sleeve into, said annular 

groove. Firstly, because the support sleeve is of comparable width to the outer race, it 
is only necessary tp machine an, annular groove of this width, rather than to machine 
the entire length of the bearing surface of the bearing housing. This not only ensures 
that the process is. quicker and simpler to carry out, t but also ensures that the bearing 
35 . housing is not unnecessarily weakened as a result of machining away metal along the 
entire length of the bearing . surface. . Furthermore, because the support sleeve is, located 
within an annular groove^ the : support sleeye is restrained from moving axially within 
the bearing housing. . .■ ... : <■< * - 
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" v Preferably, thesuppori sleevef has ir thickness, measured from its inside surface 

to its butside surface, of less than 2 mih; and most preferably of about 1 .6 mm. 

t , . , . ... 

The advantage of using such action support sleeve is that'it can be used with 
bearing homings having particularly thin walls. ft * ^ - : 
s J 1 In' a preferred embodiment of the invention, the support sleeve is fohned from 

spheroidal graphite iron, which is more flexible' than one formed from cast irbn! 

Advantageously, the said split extends alorfe a iubstantially sb-aight line • 
between the first and second circular 1 edges of -the feiippoft sleeve. n ' ^ 
• * This feature can produce the advantage of ensurihg that the support sleeve 
10 1 locates firihly within th^ groove* which is machined into the inner Surface of the' bearing 
housing. The reason for this is that, if the material of the support sleeve contains 
internal' stresses, the provision of a ; straight spflit allocs said Wo adjacdnt end portions 
of the suppfoit 'sleeve to move sligfifty sidewkysf (f.e. in the axialditection of the : 
cylindrical sleeve) in opposite directions, so that the first and second 'Circular edges of 
is the support sleeve effectively grip the edges of the groove, thus' preventing rotation of : 
;r tbfc support 'sleeve- when "the- axfe"i# rotated; :: •'■ ' * ; ' f - - l &Jb*t.': :J 

J circi^feffe^ frbftrthe fire^d&Culkr edgd ft> the 

: ' V; -secbna cflraaarfedge?>' [xA ™ :V ' jr '* * ^'- r - - :: - 

2d', } : i: '2rv j^£4fiv6^^ 

'i « ^efiriin^ 4 an iihAer^ylin&ical-bearirig sbrfacev a beating MvirigVpIunalky ^ rotatable 
! ; meiftber^Rgid^etwefetfiiifier to ih use^betweeil 

: i: 'sSid inhet cylindrical beaf^g surface and the' outer skrfaSd oPaA axle jpassirig through 
the bearing hbuSing, ihd ah buter race suppbrt sleeve a? 'described above; Tor supporting 
25 1 the oufer race Mthih^ surface 
is provided with an annular groove adapted^to tefceive "the outer r&ee support sleeVe, and 
; " ; ^ said annular groove htis f a width &hich is substtotialty^qii&f tb'/Btf fiot 1 substantially 

! £reaterthan/th£^idthof^ y f :? ' od '■ 1 ^--'^ n - > ' '•< 

* ; ;:nj The bearing assembly e4h Comprise two or mb^e ( cfufer i*a£e sup£ort'sleeves, 
30 eatch having the features' described aboVe, together^itH'aSsDtfated bearings, spaced 
" ' * along : at feast a pbrtion of "the length- 6f thfe axle r , £ach r Suppbf£'sleeve beihg received 
within a fespective annular groove, andfceiiig adapted to support a respective outer 
race. ' ' ' - 1 ' ; \ ' : > '* * : 

The invention also provides a method of prolonging the life of a Ibearing 
35 * hdiising having an' inner cylindrickl t)earili4 !l sfiTiac^' defining ah axle cavity adapted to 
: r . \ re £ e i v g an atfle, and a bearing located' 'between th£ f axle'and" the inner cylindrical bearing 
surf aide, said^ bearing bem^ ! provided' with innef and outer faces and rbtatfcble members 
located therebetween, the method comprising the steps of remfoVirig the axle and the 
bearing from the axle cavity, machining, at a location corresponding to the position of 
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the bearing when fitted within the axle cavity, an annular groove, of width substantially 
equal to or "not substantially greater than, the width of said outer race, in the inner 
cylindrical bearing surface, resiliently compressing an outer race support sleeve as 
described above, passing the outer race support sleeve into the axle cavity, releasing the 
5 outer race support sleeve so that the support sleeve expands and fits into the annular 
groove, and replacing the axle and bearing within the axle cavity so that the outer race 
is supported by the outer race support sleeve. 

Of course, if the bearing housing has moire than one bearing, a separate 
support sleeve can be used for each bearing. 
1 o In one embodiment, the annular groove is maciuned to a depth which is less 

than the thickness of the outer race support sleeve, and the method includes, after 
fitting the support sleeve into the anhuiar groove, rinachihihg thte inner surface of the 
support sleeve until it is substantially flush with said inner cylindrical' bearing surface. 
The me tftod can include hie step of gluing the outer race support sleeve i^^^ 
1 5 said 1 annular groove prior to replacing the axle and bearing within the axle cavity. 

r A preferred embodiment of the invention will now be described, by way of 
example only, with reference to the accompany iiig^^ ^ " ' % " M 

Brief Description of "Drawings '[ . 

Fig. i is a ldrigiti&^ 
20 two roller-bearing, and being fitted with two outer race support sleeves;' and " 

Pig. 2 is a perspective view of one of the outer race support sleeves of Fig. l'} 
Detailed Ascription of Prefenred Embodiment *• - J 

Referring to Fig. 1, the' bearing assembly 1 "encloses an outer end '2 of an axle 
4 of a railway carriage, the axle having an outer cylindrical bearing surface 14. The 
25 bearing assembly comprises a bearing housing or axle box 6 which has^ah inner "' 
cylindrical bearing surface 8 defining an axle cavity 9^ and inner and : outer roller- 
bearings 10 and 12 located between an outer cylindrical surface 14 of the axle 4 and the 
inner cylindrical bearing surface 8. Each roller-bearing 10, 12 is provided with inner 
and outer races 16 and 18 respectively, between which are held a plurality of rollers 
30 20. 

In use, the axle box is supported from its upper side 22. As a result of this, 
the lower wall 24 of the axle box is relatively thin, typically 6 mm to 1 cm, since it is 
not load bearing. The inner races 16 are tightly fitted to the outer surface 14 of the 
axle 4, and thus always rotate with the axle 4. The outer races 18, on the other hand, 
are relatively loosely fitted within' the inner cylindrical bearing surface 8, so that they 
can very slowly rotate in the direction of rotation of the axle 4 if necessary i Over a 
period of time, this rotation of the outer races l£ causes annular grooves to be worn in 
the inner cylindrical bearing surface 8. 


35 
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Fie. 2 shows an outer race support sleeve 26 which can be used to overcome 

the problem of wear to the inner cylindrical bearing surface 8. The support sleeve 26 is 

formed from an annular strip of spheroidal graphite iron, and defines first and second 

circular edges 28 and 30. The support sleeve 26 has, a diameter of about 22 cm, and a 

width, measured between the first and second circular edges 28 and 30, of about 7 cm. 

A diagonal split 32 extends between tfie first and second circular edges 28 and 
30, so as to provide jthe support sleeve 26 with two adjacent end pprtioi^ i 34. As 
shown in Fig. 2, stresses within the support sleeve 26 .pause the two adjacent end 
portions 34 to move slightly sideways in opposite d^ec^ioM 

When the inner cylindrical bearing surface 8 has worn to an extent which is no 
longer acceptable, the axle 4 and inner and puter rqUer-bearings lOjand 12 are removed 
from the axle cavity 9, and two annular grooves .36 are machined into the inner 
cylindricaj bearing surface 8 bX locations cp^esi)pndmg of the inner and 

outer roUer-bearin^s j 10 and 1^ ^vhenthe ^axle box, is in use. A respective support 

sleeve 26 is then inserted into each annular gVooye 36. , In order to.do this, each 

■.*•*? x-'X: : i\-"ti iw f \) lUMi ^>-x:r*o / 

support sleeve 26 must first be compressed so that its end portiQns 34 overlap. It will .* 
be appreciated that each support sleeve 26 need only be compressed to the degree 
required for it to be inserted into .the axle cavity 9., When the7suppQrt sleeves 26 have 
been inserted to .the required locations within the axle cavity 9, they are released and f 
resiliency expanded into the annular, grooves 36. If necessary, the support sleeves 26 
can be glued within their respective } annular grooyes^ 36 ^il^i metal adhesiyes suc;h as . 
those sold under the registered^racie mark LOC^lTp. j . . ^ s . 

In any case, the first and second circular edges 2.8 and 30 of each support 
sleeve 26 grip the side walls 38~of the annular grooves 36 as a result'of the tendency of 
the two end portions 34 to move, sideways in opposite, directions due to the stresses 
^ t: within the materiaVpf ^ie ^pprt. f ,l?eve 26. _ . ^ ^ ilD ^ ^ s . r 

The width of the two support sleeves 26, the width, of the two annular grooves 
36, and the width of the inner and outer roller-b.earings 10 and 12 are all substantially 
the same. The annular grooves 36 are cut to a depth of about 1.6 mm, and the . , 
thickness of the support sleeves 26 is about 3 mm. Therefore, after installation of the 
support sleeve 26 within the annular grooves 36, it is necessary to machine the inside 
surfaces of the support sleeves down tq the same level as the rest of the bearing surface 
8 The final thickness of the support sleeves 26 is, therefore, about 1.6 mm. 

Alternatively, the support sleeve 26 can be made to a thickness of 1.6 mm, in 
which case no machining of the inside surface of tiie support sleeve 26 is required. 

Once the axle box 6 is fitted with the support sleeves 26, the axle 4 and roller- 
bearings 10 and 12 can be reinserted mto the axle cavity 9, and the axle box 6 can be 
used as normal. It will be seen that use of the support sleeves 26 ensures that the axle 
box 6 does not need to be discarded when worn. Furthermore, the process described 
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above is considerably simpler and cheaper to cany out than the methods which have 
been proposed in the past , ^ 

The foregoing describes only one embodiment of the present invention and 
modifications obvious to those skilled in the art can be made thereto without departing 
5 , from the s^ope^of the, present j^vej^pn. For pxample, the sleeves 26 ,can be slightly 
wider or slightly more, narrow than the width of the otjier race. Other types of bearings 
can also be used. , . > 

■ *; V» ,?:).RVi:.: , v 1 /^:^.. ..." ' t ; • y ' ri - • ••:•? e • . _';f; 

. *'r, "?> (/ El.: ** " i."!:7V*,!:- . .',f /;.y* v, .r <*V v 

." v- /• . w ';^i. r :;;^'.j .<*..; \ v£ j ' *":',•?•.. c 
:*. V ,\ • x'-'-'; : .:f *. 1 u j/ w ; /.. i. V:! ■ . '/ > kl.*. 

'» - • 1* ' v .'j v ■ * i; : ? ^^VV:;:* 

." "... ; J ,ti: ' -j:^. • ; : . 

* r w .> .v.; • m : /'^ ^ •»■:•;■' A, t ■ .; ;* 

• i:-'?'- \ ' :'rj>N-' : . : : r s » . ^ a- "j . .,. .; • .j* 

; .. • * 'j : *; I'-lifi', ' T ; .:■* .:. . U: - * ; * :: . 
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" : : " ' :; " ' ' " ' : CLAIMS * " : " ■ 

1 . An outer race support sleeve for supporting the outer race' of a ball- or 
roller-bearihg within a bearing housing definiijg aii inner cylindrical bearing surface, 
wherein the support' sleeve is annular arid defihes first and secoiid circular edges, is 
'dimensioned so that its width, measured betWeeri the first and second circular edges, is 
'substantially equal to 6r not substantially greater than the width of the outer race with 
which the support sleeve is adapted to be used, and is split from the first circular edge 
to the second circular edge so as to define two adjacent end portions of the support 

. sleeve, the split allowing the support sleeve to be resiliency compressed, in use, so that 
said two adjacent end portions overlap one another in order to reduce the effective 
diameter of the support sleeve, thus allowing the support sleeve to be inserted into the 
bearing housing. 

2. An outer race support sleeve as claimed in Claim 1, which has a 
thickness, measured from its inside surface to its outside surface, of less than 2 mm. 

3. An outer race support sleeve as claimed in Claim 2, which has a 
thickness, measured from its inside surface to its outside surface, of about 1.6 mm. 

4. An outer race support sleeve as claimed in any preceding claim, which 
is formed from spheroidal graphite iron. 

5. An outer race support sleeve as claimed in any preceding claim, 
wherein said split extends along a substantially straight line between the first and 
second circular edges of the support sleeve. 

6. An outer race support sleeve as claimed in Claim 5, wherein the . 
material of the support sleeve contains internal stresses which cause said two adjacent 
end portions of the support sleeve to move in the axial direction of the cylindrical 
sleeve in opposite directions, so that the first and second circular edges of the support 
sleeve effectively grip the edges of the groove, thus preventing rotation of the support 
sleeve when the axle is rotated. 

7. An outer race support sleeve as claimed in any preceding claim, 
wherein said split is diagonal, so as to travel around a portion of the circumference of 
the support sleeve as it passes from the first circular edge to the second circular edge. 

8. A bearing assembly comprising an outer race support sleeve as 
claimed in any preceding claim, a bearing housing defining an inner cylindrical bearing 
surface, and a bearing having a plurality of rotatable members held between inner and 
outer races, the bearing being located, in use, between said inner cylindrical bearing 
surface and the outer surface of an axle passing through the bearing housing, the outer 
race support sleeve supporting the outer race within the bearing housing, wherein the 
inner cylindrical bearing surface is provided with an annular groove adapted to receive 
the outer race support sleeve, and said annular groove has a width which is 
substantially equal to, or not substantially greater than, the width of the outer race. 
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9. A bearing assembly as claimed in Claim 8, which comprises two or 
more such outer race support sleeves together with associated bearings, spaced along at 
least a portion of the length of the axle, each support sleeve being received within a 
respective annular gropve, and being adapted to support a respective outer race. 
5 . 10. A method of prolonging the life of a bearing housing having an inner 

cylindrical bearing surface defining an axle cavity adapted to receive an axle, and a 
f bearing located between the axle andj the inner cylindrical bearing surface, said bearing 
r being provided with inner and outer races arid rotatable members located therebetween, 
the method comprising the steps of removing the axle and the bearing from the axle 

10 cavity, machining, at a location corresponding to the position of the bearing when fitted 
within the axle cavity, an annular groove, of width substantially equal to or not 
substantially greater than, the width of said outer race, in the inner cylindrical bearing 
surface; resiliency compressing an outer race support sleeve as described above, 
passing the outer race support sleeve into the axle cavity, releasing t£e outer race 

15 support sleeve so that the" support ; sleeve" expands arid fits into the annular grodve, and 
replacing the axle ind bearing within the axle cavity so that the outer race is supported 
by the outer race support sleeve. ' ^. r . ; ' 

i ' ■ ] 11. ; A method as claimed in Qlairii 9, wtier^ ^6 ^bfearirig housinghas 
more than one Rearing, and a separate support sleeve jis used for 'ea^Tbearing, 

20 , . ■ - 12. " * Aj method as claimed in Claim 9 or 10, wherein the annular groove is 
inachined to a dept|i which is less than the thickness of |the outer- racielsupport sleeve, 
arid the] method hiclucjes, after fitting the support sleeve into the annular groove, 
machining the iriner surface of the support sleeve until it is substantially flush with said 
inner cylindrical bearing surface. " y • *, ! 

2b \ 13 . r c A method as claimed in any one of Claims. 9' to, 1 1 , which further 

; includes the^step of gluing the outer race support sleeve into' said lannular groove prior 
to replacing the I axle and bearing within the axle cavity, • / f ., ' ■.; . • ■ * 
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